Upregulation of Foxp3 expression in mouse and human Treg is IL-2/STAT5 dependent: implications for the NOD STAT5B mutation in diabetes pathogenesis.
Regulatory T cells (Treg), characterized as CD4(+)/CD25(+hi) T cells, are critical for sustaining and promoting immune tolerance. Treg are highly dependent on IL-2 and IL-2 signaling to maintain their numbers and function and interruption of this pathway promotes autoimmunity. The transcription factor, Foxp3, is also required for Treg function as defective Foxp3 promotes autoimmunity in both mice and humans. We previously reported a point mutation in the DNA-binding domain of the NOD STAT5B gene that limits DNA binding when compared to wild-type STAT5 mice. Based on the presence of five STAT5B consensus sequences in the Foxp3 promotor, we hypothesized a critical linkage between IL-2 signaling/STAT5B and Foxp3 expression in Treg. Our data show IL-2 activates long-form (LF) STAT5 and sustains Foxp3 expression in Treg. In contrast, CD4(+)/CD25(-) T cells do not active LF STAT5 and do not express Foxp3 under the same conditions. In addition, blocking LF STAT5 activation with a Jak inhibitor (AG-490) significantly reduced Foxp3 expression in Treg. Examination of human Treg using flow cytometry and intracellular staining for Foxp3 expression likewise demonstrates that IL-2 maintains Foxp3 expression through LF STAT5 signaling. These studies reveal a critical link between IL-2 mediated JAK-STAT5 signaling and the maintenance of Foxp3 expression in Treg of mice and humans.